Cancer is rapidly becoming a public health crisis as a result of the continued growth and ageing of the global population and will greatly affect resource-limited low-to middle-income countries. It is widely acknowledged that research should be conducted within countries that will bear the greatest burden of disease, and Africa has the unparalleled opportunity to lead the way in developing clinical trials to improve the health of its countries. In 2018, the inaugural Global Congress on Oncology Clinical Trials in Blacks was organized to address the global challenges of clinical trials for oncology among black populations. During this event, researchers, scientists, and advocates participated in a town hall meeting where they explored the status of oncology clinical trials in Africa using the SWOT (strengths, weaknesses, opportunities, threats) approach. Participants discussed noteworthy successes, significant barriers, and opportunities to address gaps in developing a sustainable clinical research framework. Many comments centered on the lack of funding and inadequate infrastructure affecting most African countries. Others noted important successes, such as thriving collaborations among institutions and improved political commitment in support of clinical research. The main objectives of the town hall session were to share knowledge on and discuss advantages and disadvantages of conducting clinical research in Africa. These discussions are invaluable in developing interventions and policies that improve clinical research capabilities in Africa. J Global Oncol.
INTRODUCTION
There is a need for oncology clinical trials in blacks globally. Blacks are disproportionately affected by cancer worldwide, although black populations constitute only approximately 17% of the world population (. 1 billion). For example, blacks in the United States have the highest morbidity, highest mortality, and shortest survival in most cancers compared with other racial/ethnic groups. 1 Blacks experience significant disparities in prostate, breast, colorectal, cervical, and oral and pharyngeal cancers. The cancer burden seen in US blacks is a microcosm of the burden of cancer seen in blacks globally, especially in Africa. For example, our team has documented the significant burden of prostate cancer in blacks connected by the transatlantic slave trade, including blacks in the Caribbean, Africa, and Europe. 2, 3 We have also reported on the rising burden of cancer in sub-Saharan African countries. 4 Given the disproportionate burden of cancer experienced by blacks, it is important to have a significant number of blacks participate in cancer clinical trials globally. There are numerous benefits to participating in clinical trials, including access to new approaches that may not be available outside the clinical trial setting, exposure to more effective approaches, access to regular medical attention from a team comprising clinicians and researchers, being among the first to benefit from new methods, and helping other people in the future. 5 However, there are also possible risks associated with medical research, including the following: new drugs or procedures under study may not be better than standard care, new treatments may have unexpected adverse effects or risks that are worse compared with those from standard care, participants in randomized trials are not able to choose the approach they receive, health insurance and managed care providers may not cover all patient care costs in a study, and participants may be required to make more visits to the physician than they would if they were not in a clinical trial. 5 Unfortunately, given these risks and other barriers, the accrual of patients to clinical trials continues to be a significant challenge.
The lack of representation of blacks in clinical trials complicates the ability to effectively address cancer in these populations. Given the global challenges of oncology clinical trials in black populations, the Global Congress on Oncology Clinical Trials in Blacks was proposed and inaugurated in 2018.
The inaugural Global Congress on Oncology Clinical Trials in Blacks was organized to foster a global community of experts who will develop effective approaches for improving the representation of blacks in clinical trials around the world. The congress was held from November 14 to 16, 2018, in Lagos, Nigeria. Holding the conference in Nigeria was advantageous for several reasons: Nigeria is the most populous black country, Nigerians constitute the largest population of Africans in the diaspora, and Nigeria was a significant source population of US blacks through the transatlantic slave trade. The conference was organized by several international organizations and institutions, including the University of Florida, the Prostate Cancer Transatlantic Consortium, Lagos State University Teaching Hospital, the Association for Good Clinical Practice in Nigeria, and the African-Caribbean Cancer Consortium.
The goals of the congress as follows: provide opportunities for mutual learning, knowledge transfer, and collaboration among oncology clinical trial scientists, clinicians, sponsors, pharmaceutical companies, and government agencies; promote transdisciplinary and multidisciplinary approaches for oncology clinical trials in black populations; advance the engagement, recruitment, and retention of black populations for oncology clinical trials; identify costeffective technologies to accelerate oncology clinical trials in blacks globally; facilitate networking among individuals involved in all aspects of oncology clinical trials in blacks; facilitate the development of a global community of practice to address common challenges in the engagement, recruitment, and retention of blacks for oncology clinical trials; and develop a comprehensive strategic plan for oncology clinical trials in blacks.
A tangible outcome of this clinical trials congress was the identification of a sustainable and culturally responsive infrastructure needed for clinical trial enterprise in blacks, including human capital; financing/funding mechanisms; effective recruitment, enrollment, and retention approaches; information systems; regulatory pathways; and institutional collaborations.
A town hall session was held as part of the Global Congress on Oncology Clinical Trials in Blacks to conduct a strengths, weaknesses, opportunities, and threats (SWOT) analysis of clinical trials for black populations in Africa (Table 1) . A SWOT analysis is a strategic planning tool used to evaluate the strengths, weaknesses, opportunities, and threats involved in a project. Once the strengths, weaknesses, opportunities, and threats faced by blacks in Africa relative to oncology clinical trials are identified, the next step is to create a strategic plan by answering the following questions: How can we use each strength? How can we stop each weakness? How can we exploit each opportunity? How can we defend against each threat?
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Strengths
Strengths refer to the internal conditions in Africa that are helpful to implementing clinical trials in blacks. The strengths identified by town hall participants included community engagement, trust, patient advocacy, and global focus on the engagement of black populations. The connection of clinicians and scientists to their respective communities is strong in Africa. This strong community engagement translates to trust of investigators, which facilitates the recruitment and retention of patients for clinical trials. For example, a familial cohort study of West African men in Nigeria and Cameroon recruited . 500 men within a few months. 6, 7 In contrast, recruiting blacks for biomedical research in the United States is often challenging. 8 Another strength of oncology clinical trials in African blacks is the emergence of patient advocacy, especially in female cancers. The rise of patient advocacy in Africa has led to a more informed and educated population. This includes advocacy by cancer survivors, community leaders, family members, and nongovernmental organizations. Also, the practice of including patient advocates and community leaders in biomedical research is increasing, which is enhancing the quality of these studies.
Another notable strength is improvement in multidisciplinary and transdisciplinary collaborations among biomedical scientists in Africa. This has greatly facilitated the team science as well as the synergistic expertise needed for clinical trials in Africa. Another advantage of these collaborations is shared resources and infrastructure.
For example, the Consortium for Advanced Research Training in Africa consists of 13 research and academic institutions from multiple regions in Africa dedicated to strengthening research infrastructure and capacity and developing collaborative research training programs. These institutions are facilitating a productive environment for research on priority issues present in developing countries and creating networks of trained and accomplished scientists. 9 Another example is the Prostate Cancer Transatlantic Consortium (CaPTC). CaPTC Nigeria comprises . 15 institutions and . 50 investigators in Nigeria. The group has developed regional areas of centers of excellence and has successfully leveraged the expertise and resources of collaborating investigators and institutions to apply for and attract extramural funding, including US National Institutes of Health (NIH)/National Cancer Institute awards. CaPTC Nigeria team members actively leverage the WhatsApp platform, the Web, and social media for scholarship collaboration as well as training programs.
In addition, there is slight progress with respect to government-based initiatives for biomedical research. In Nigeria, the Nigerian Federal Ministry of Health has established the Nigeria Institute of Medical Research, which provides facilities for research, develops structures for dissemination, and enables training and education. Another example is the Nigeria Tertiary Education Trust Fund, an intervention to critically address some of the challenges faced in training and education. The Nigeria Tertiary Education Trust Fund was established to ensure that universities receive necessary resources, which includes funding, training and development, and project management. 10 Finally, the participants of the town hall session remarked on the change in attitude within the government and among the public regarding clinical research. There has been recent progress in government interest in cancer clinical research. More officials understand that the research capability of a country is essential to development in health and medicine. At the Global Congress on Oncology Clinical Trials in Blacks, the director general of the National Agency for Food and Drug Administration and Control, Mojisola Christianah Adeyeye, MD, provided the keynote speech highlighting the importance of partnering with regulatory bodies to improve the standard of clinical research. In addition, in 2017, Nigeria Institute of Medical Research appointed an advisory board on research funding. The purpose of the committee is to attract funding from both local and international research communities to ultimately improve the health care in Nigeria. 11 In addition, local communities are beginning to recognize the benefits of clinical research. Patients and advocates are spreading awareness about the positive impact clinical trials create when conducted in local settings. Clinical research brings access to care, such as disease screening, treatment, and management. With increased community engagement and public awareness, patient recruitment and retention rise, allowing researchers to reach target accrual in a timely manner.
Weaknesses
Weaknesses refer to the internal conditions in Africa that are harmful to implementing clinical trials in blacks. During the town hall session, participants noted several issues that limit the implementation of clinical research in developing countries. Clinical trials are prone to several challenges related to intrinsic problems in governance, culture, and practices, such as inadequate national policymaking, institutional capacity constraints, personnel and human resource limitations, patient recruitment issues, regulatory concerns, and poor research funding.
Lack of funding is arguably the most glaring factor that stunts the growth of research in African countries. For instance, despite the recent increased focus on medical and clinical research, government grants totaled US$200,000 in Nigeria, US$8 million in The Gambia, and US$79 million in South Africa in 2010, compared with US$114 billion in the United States and US$3 billion in the United Kingdom. 12 Unfortunately, there has been a lack of advocacy to promote science and research for proper national budgetary allocation and external funding. Governments need to commit to legislative reform, planning, and funding for research activities. In addition, when research institutions are awarded funding, public concern rises regarding the management of grant money, which can lead to reduced support for clinical research. Therefore, government officials are pressured to increase oversight and financial transparency, which leads to policies that generate redundancy in paperwork and affect timelines as a result of the increase in administrative duties.
Another major barrier, a consequence of poor funding, is the relatively inadequate physical infrastructure in Africa compared with developed countries. Some structural challenges that affect research facilities in Africa include the following: irregular power supply, especially affecting studies that require biobanking, which can lead to loss of samples, extended timelines, and increased costs; inadequate Internet connectivity, which reduces access to online resources such as online journals, protocol development, statistical expertise, and database management 13 ; poor accessibility because of dilapidated road networks, Accompanying physical capacity issues, research institutions have a limited number of trained research personnel, from administrative support to researchers. In Africa, there is a dearth of human resources necessary for the administrative, governing, financial, and management functions needed to develop and sustain competitive research platforms. 14 Additionally, there are few African scientists trained in research, a problem aggravated by the inability to retain quality researchers and scientists from other countries or other occupations (ie, brain drain). Without trained and experienced investigators, there are a limited number of mentors for junior investigators. There is also concern that senior investigators feel threatened by their junior counterparts, leading to slackness in mentoring, especially if they fear being surpassed, because they may not be as adept in new technologic or research advances as junior investigators. 15 Competition among various cadres of researchers may be a cultural issue, with clinicians and basic scientists claiming superiority of relevance, thereby stunting congeniality and a good research atmosphere. Furthermore, there are few career paths in place at research centers and universities to attract and retain skilled researchers. More career opportunities are needed at every stage of learning, from junior internships to postdoctoral fellowships, in addition to attractive positions with competitive salaries and benefits. 16 Another barrier concerns study procedures, primarily in participant recruitment and ethical review. Unfortunately, there exist factors that limit the potential number of participants for clinical research in Africa. For example, some community physicians are wary of collaborating with major institutions because of fear of losing their patients. Another challenge is communicating with community gatekeepers, such as tribal leaders and traditional healers, and gaining permission to recruit participants. These delays result in failure to meet patient recruitment deadlines, increased costs, and termination of clinical studies. Issues concerning national and institutional regulatory bodies are also important and can be limiting. The WHO African Regional Office discovered that 36% of member countries had no research ethics committees. 17 In countries that did have research ethics committees, the committees met infrequently, had limited funding, and involved members with inadequate training in human research ethics. The lack of standard guidelines and operating procedures weakens the integrity of clinical research. Clinical trials will need oversight of regulatory bodies, like National Agency for Food and Drug Administration and Control and the National Health Research Ethics Committee in Nigeria, that are compliant with good clinical practice and quality assurance.
Opportunities
Opportunities refer to the external conditions in Africa that are helpful to implementing clinical trials in blacks. There are many opportunities to grow the field of clinical research and clinical trials in African countries. The main requirements to unlock the potential of establishing a strong oncology clinical trial platform involve understanding the significance of the genomic variety and cancer types present in the African population, embracing institutional collaboration, and taking advantage of the current increased governmental interest in clinical research.
The population in Africa provides a unique opportunity to gain improved biologic insight into cancer and develop effective clinical interventions. The African genome is known to be diverse. This genetic variation may lead to the discovery of mutations that were previously deemed uncommon and unimportant in cancer research. 18 This translates to the development of clinical research and clinical trials that can effectively address cancer disparities and improve the current understanding of cancer biology, leading to the development of improved targeted therapies and better clinical outcomes. Furthermore, certain cancers, such as lung, colorectal, breast, and prostate cancers, disproportionately affect men and women of African descent and are usually aggressive and difficult to treat when diagnosed. For example, compared with other races/ ethnicities, black women are twice as likely to be diagnosed with triple-negative breast cancer, a particularly aggressive form of the disease with poor survival rates. The mortality rate for prostate cancer is more than twice as high in black men compared with other races/ethnicities. 19 In the case of advanced prostate cancer, there is a clinical unmet need for more accurate and standardized reporting of metastatic biopsies because of poor access to metastatic tissue. 20 Because men in Africa tend to be diagnosed at advanced stages, there is opportunity for investigators to understand the variants of advanced prostate cancer, which has significant implications for management and treatment. 21 An upgrade in infrastructure and capacity will strengthen research facilities in Africa and make them better contenders for research funding. Arguably, the most important benefit of forming partnerships is the central support for facilities. It would be advantageous to have a single principal body that ensures research centers and their investigators meet Good Clinical Practice and Good Clinical Laboratory Practice standards and have support for administrative aspects, such as protocol writing, institutional review board submission, and budget development. Creation of new relationships among investigators and institutions also provides opportunities for new projects, and such collaboration on research studies could increase sample sizes; reduce time for study completion; and help develop standardized approaches to data collection, management, and analysis.
Threats
Threat refers to the external conditions in Africa that are harmful to implementing clinical trials in blacks. Threats to oncology clinical trials in Africa largely result from the perceptions and interests of foreign nations that conflict with those of locals. If the interests of natives are not taken into consideration, the opinions and preferences of those disconnected from locals will take precedent.
Much can be learned from research exploits of tribal and native populations, because they too have had to develop research practices to respect and protect their interests.
Otherwise, abuses such as so-called helicopter science ensue. Specifically, international scientists briefly and often hurriedly enter a country or community, conduct research, and leave without adequately engaging with local health care providers, researchers, or community leaders.
Subsequently, the international researchers benefit from the study findings in tangible ways, including publications, additional grants, and promotions/tenure, whereas the populations studied do not benefit, and in many cases are actually harmed, because they are often characterized in ways that are out of context and culturally insensitive.
Such agnostic, insensitive treatment threatens oncology clinical trials in Africa by also perpetuating a lack of understanding of the cultures of African populations. Consideration should be given as to how best to develop long-term working relationships among international collaborators and African researchers. Shared knowledge, resources, and professional benefits should be pursued. Of the scientific and clinical knowledge that may predominate in international programs, training and skill building should be provided to African academic and clinical partners. By working to understand the culture of each group, Africans gain knowledge of the scientific research process while the international scientists learn and appreciate pertinent cultural nuances. When this threat is not combated, the study design, data analysis, and interpretation of the results lack cultural relevance, portray an incomplete picture, and are largely not generalizable to the very patient group or community under study.
In addition to the importance of governing, regulatory, and ethical board considerations, funding is paramount. International research entities must be willing to share government and federal grant allocations and/or pharmaceutical funding to support oncology clinical trials in Africa. Shared funding is needed to develop long-term partnerships, foster community and patient engagement, and support clinical research and oncology clinical trials. African investigators need to be part of the budget discussions and must be appropriately and equitably compensated for patient recruitment as well as intellectual and scientific contributions to study design and implementation. Equitable salaries for all investigators involved in data collection, management, analysis, and interpretation should be established before commencement of the research. This will help prevent discrimination and abuse of power on the part of international interests.
As actualized during the Global Congress on Oncology Clinical Trials in Blacks, international collaborations can thrive if the widely accepted standard research practices and ethical principles that are adhered to throughout the world are also implemented, monitored, and regulated in Africa. Many of the ethical considerations that guide international research should be fostered in Africa. Institutional review boards, advisory bodies, international policies like Helsinki, and native guiding principles for fair, humane, and collegial interaction should be a part of common practice. The informed consent process should be put into practice and maintained throughout.
The global pressure to race for a cure for cancer set forth by initiatives such as the NIH Cancer Moonshot Research Initiative could unduly influence international researchers to cut corners, rush, and be less adherent to strict guidelines. Such threats to the quality of oncology clinical trials in Africa might give rise to and perpetuate abuses that would otherwise be nonexistent if African investigators were involved throughout the research process and protective of their interests.
In general, threats to oncology clinical trials in Africa demand surveillance and monitoring, and course correction is necessary if research abuses arise. Diligence must be maintained to protect the interests of Africans in international collaborations. Systems of checklists, policies and procedures, quality assurance, assessments and audits, and shared decision making can help to ensure all interests are considered, power differentials are balanced, and research is conducted that favors the health and wellbeing of all involved.
DISCUSSION
There are some promising signs of progress in clinical research and clinical trials in Africa, but there are many barriers preventing Africa from becoming a global contender. Cancer research development in Africa needs a strategic approach, primarily focused on building a framework that nurtures research. Attention should be paid to government policy changes, collaboration across institutions and professions, and public engagement.
Furthermore, private and public sectors, health industries, and governmental agencies within African countries need to take the initiative and make the commitment to invest in research with dedicated staff and budgets.
Such strategies should include the following: develop and strengthen regional networks of institutions to combine resources and skills; create advocacy groups that rally support and communicate the positive impact of clinical research; provide education and training in needed research expertise, such as data management, statistics, and ethics; establish professional career development pathways, such as fellowships; and train and support administrative personnel in navigating grant and funding procedures and policies. If clinical trials are to flourish, Africa needs to play the major role in strengthening and sustaining its own infrastructure and capacity. 
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